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pNMpyiomeCI ronoBicod (aa noABioT a TpyGu 
MUfncn' noa pafioNim naaneffHM l« npcaiB- 

Af «Amk tynpPiAftCMoroyMaeticd. npuwi 
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VHKtiia cHHW fifliepx npn pdOoMeM Aasnetuw 
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paeoTax no K^nHtan^KOMy peMonty oteaAHMx 

posawMoft dScMuaa icanoHHu. 

Hz ♦vfT.i »iao6p2PK«Ha KOMHOMOBKa. onir 
lueHMEJi B 66caAHy» ito;»oHMy kh«c bmopab- 

rHApawM»««cw>ro pacuiwipnTC'i* » ••*V»© 
paanirtKeckoa AopHMpyiom^ ronoaoi p wiana- 

TpancnopTMOA KonowHii Tpy6 h wianaHOM A/)s) 
cnwaa TKMA^'oqm •«» Tpy6 npn ncw.^ <OMno- 
HQ8KM •«» cunaJKHiiw; Ha tt<r2 - paeora 0op- 
MMpyiouieA ronpBKH a aunpaftweMOM 
ynacTKB; wa <pwr3 - paapws ♦opwipyiomaJI 

rOflOBKM, 



Cnoco6 BMnpaiwieHiw Ae<>opMif poaaHHO* 
oCcaAt^Q^ KonofWM acytuecrenjiioT c/iaAy««>- 

CnyenatOT k BynpawneMOHv ysactKy t 
KOffOMHy TpyB 3 c ^pMwpyiomc* raioa<o0 2. 
noAaivr a wwiOMny 7py63 aiwAKOcn^ noA P*fio- 
«ttiM AsaiteifMeM it4tp9M3BQpiiT nepmauicHw 
KOnonMM w6 3 PAOa^ »MnpaaiijiaMorQr«acr' 
» a RpoueccA patowro umim. npKueM paeo- 

H«a UMM tlpOMBBOA^r trajUlftHO. B HB WXAOH 

eraA^M nppnaaOAat napei«eiuaKwe KOiiOMHt* 
Tpy6 aaonti Bbinpa«iwi^oro yseijTKa CMa»y 
BBapx npM paGoNBM aaaaenw a f iv»pa»*»*^ 
ciooA ♦opM-^pyiomaa rojiOBne. 

Cnoco6 ocymcCTBflB lOT ciieAy<0"<««« 

OCcaAwaw KO/iaHHB ahbmotpom 146 mm c 
TaniUMHOft ctOMitW 10 mm cmhtb Ha r/iy6wHe 
1200 M. Marapiian 66c^amo* icc/»ohhw ctavifc 
rpynnirfnpoMMocTMfll - 6500 *rc/c»< .£?t - 
- iaOOw/t^Y UJa6/iOMUM AwametpOM 124 
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MM onpdAeAMAM M«:ipOKi>AMMoeri» m o6c9ANoA 
KOnOHHO Ha rAy^H^ IJOOm. noiir*Hrtli MtMAr 

118 MM npoxcfltdt, KacT^HA r«6apwT 
4fOpMMpyN>ti«»A rOJloMM »io AiMiMTpy eoeTa»- 

ycraHOVHAM paaAVMmHiiR cermpo* 4 
^PMMpyKiiiieft ronoBKif. JlnaMorp kx |i»^ABm- 

HY xp«ap«et py o6c4AHoA icom>HHy or ipiaMidpa 

1 1 6 MM AO nyi^^lpB 126 MM. 

a>opM(4pYtaKUaff rwiwo 2, HacrpoenHM 

UJHp«HHOM COC?0«Hiai, COOTBeTCTWOlUMtt HO- 

MHHwvwiOMV AMaMOTpy oOc«utcrfi ItCMIOnufcl. 
enyaeaerai HMMT cMToro r»cTica. 

OnpoAeaaidr yciiii»w. mffixumut coic* 
TopaMu 4 ^pMiipyicMaA roimm aHyrpm- 

MMA JHUTMBtp KO/IOttHM & 

rAc D - 7.1 CM r aHyrpaiKHP jsowwtp 
hobM vnaoT«iw>%>4oft HaMntem nOA cajtro* 
paMH> 

L 10 CM - AAwna pcanwoBoP ynmmnr- 
Ten^HOA Ma>aceTw; 

p ^ 120 icrc/cM* pafiosefl »ia6tft(HHoa 
ASMenMa Hei^KOcm a rommoe 2. noATBepa*- 
AmHoa Tawiwecitoa napaimpiicnwoJ^. 

aaeiMo campaMU «tmwm9, w myrpaNHa- 
MyAHaMa?Tpyo6caAH0^~' 



28600 



7^ 



. 28800 . 



' 1410icrc/€M^ 



r/je Oi^*' 12 c«- Bwyrpammfl AUBMCTpnoacp- 

r- 0,5 CM - AHHHa noHTaiora.eaicTopoa. 

ToicMM o6|»aaoM. wenfcMaa Aanactnie. co^ 
^Aaaaci^ cacropaMM no imyrpatiNeMy A^ 
MOTpy o6caAHOft KOnOHMW. cocraa^i^eT fip 
40% Or. 

noAAapmaaa a roaoaiBa 2 paOom msBit 
tOHHDs AsaiteMvie. paBwoe 120 wr/tn . xRHyf 
fioAveMimKOM rpyCw 2 aaapk 'M coBopuwior 
napBMft trtpoxoA ^pMupyicnae* ro#ioaiGoA to- 
pes cMnrwia ysacTOK 1 oOUAHoft %^nnu, 
coaAasaM Ma oGcaAMyiD Konohny KoHraimua 
M ocottMO Harpyam* 



Aaaeo. e6pMHv AiiMoH*ia 40 ny^. orvr 
CKaK>r fcOMMHOviey c ^opMMpyiouiaa f owo»*oft 
2 HMxo CMaYoro y^acTiui 1 11 coaapiuaiOT ato- 
po«i npoxoA •< cooTacTCTttOHMo Ta«e rperwa 
6 npcxoA CHWjy aaapji. ^ncnpyfl no niftpaa^**- 
tieeicOMy tiMAWtatopy eeca (FMB) oceawe 
•rpyam. 

rhmyHeHHwooceeue Karpyii^w ceeAeHU e 

10 AHaauai^a occawa MarpyaxK. oTHCMaiQT. 
HTo nocJte aroporo npoxoAa OMi« wmawAiKb 
t*a W%, no cpaancHwo c napavM, a now 
rper^ero npovooa - ^a 35%. 

OAHam* nawiHaa napa^iia npoxpA. Moatrto 
15 co3Aa»*r%iiaOMTOHMoeA^anaHweaniiApaaAi*- 
secKoa jHipMMpyioiiiaA nwoaica m aonwuia 120 

KTC/CH^ 3T0 WpaiMTCa Ha aeilKMWHC atOHTint- 

n^Mx H OCOAUK H3rpy3fc»>'. 0«w aoapacryi. 
C/iaA^ aa aoapacraHMoM oceaoi^ narpyaxn no 
20 rMB» Honwaa AonycKarfc. *fTo6%i ee rnimmnB 
npaawcMiw 300 kH Aono/iMwrenkMO k tocy 
Tpy6 MyiWHH*«owywi^« *oMnohoai» t ^p- 
Mitpym(9<» ftiitoaicoA. tK icaK ao3HafiKaeT 
ot*a6Mom mpwaa Tpy6- 

25 . €cTOi ocoaaa narpyana npMSiii«iwtfTO r 
aroft aamwHa; naotooWMO ch«s«t*. i«OM- 
TV4Moe Aaa/ieHKi e joiakocth a mmww 2 o npe- 
AaAdx or 15% Or •» npoAtwwwTii opoTiuicxy 
MMSv aaepoc Mopaa CMiitua ysaciwc 

30 CHtoKeHHa ottaawx narpyaoii rrpm noBTop- 
HMX opowwQg romwrn 2 c»»*Ae*ei»M:t»yeT o 
TOM, W CMBTua o6eaAHOA idhohhm yctpanfl- 
vm. npWiMMMoerb iio aoaomo aocctaHaa' 
UMaaeroi- 

26 ^opMy/iai«so6peTeHMfl 
CsnaaA auapaaneHm A^e^opM^poaaHHOfA 

o6caa»«oCi KOaoHHM, awnoHaicMaMft cnycc < ew- 
npoaaaeKOMy ysacrxy jjm^icnapiHoik koaoh- 
HM tpyC c riw*aa*«aocHM pacuwpwTB/ieM, 
40 iiogiviNy a tpyOu aocoioac^ nOA pa6oMaw 
JI9MMM M ftapoMaoiaittw KoROMMt^ Tpy6 &ao>t«» 
abmpJ aaHaiW or»»cnea a npcmecce paBoMefo 
unxad.oTAViHaiDtaiiAea tom. w>. c nenwo 
* noaWUieHMA a^avAaHOcm sunpaaaeKiffi 
45 ;»^pMMpoaaHNOA oGeaAHO^ «<MioH»<u« a Ka* 
Mocrao fiwaaflWHBCJtora patiunpnTeiia vie- 
noAVsynr rnApaan«wjty*o AopH*»pyiomyio 
rofioaicy. npwcM po6p^ i<wcii npOiW<wrT 
craAH<^ a Ha KSonf^p^ ctcamh npovawA^T 
60 flopeMemeMife «iiioMt#*i tpv6 aap^^ awnp»«- 
ikacMoro ysacnca cwnay asepx npn pa6owi-i 
^vncMMM a fHAPoawrwoiMift AOpHi«py«oi4aft 
fOaoa«e. 
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(54) A METHOD FOR 
STRAIGHTENING DEFORMED 
CASING 



(57) The invention relates to methods 
that can be used to straighten deformed 
casing in oil and gas wells. The aim of the 
invention is to improve the eflBciency of 
straightening deformed casing. For this 
purpose, a string with a hydraulic coring 
head (CH) is lowered into the casing. 
Fluid at the working pressure is delivered 
to the pipes and the string with the coring 
head is moved along the section to be 
straightened in stages, where in each 
stage the string with the coring head is 
moved along the section to be 
straightened firom the bottom up, at the 
working pressure in the coring head. 3 
drawings. 1 table. 
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The invention relates to methods that can be used to repair collapsed casing in wells 
for the oil and gas industry, in particular for major repair work on casings. 

The aim of the invention is to improve the efficiency of straightening deformed casing. 

Fig. 1 shows the assembly lowered into the casing below the section to be straightened 
and consisting of a hydraulic reamer in the form of a hydraulic coring head with a valve for 
filling the work string with fluid and a valve for draining the fluid from the pipes when the 
assembly is lifted from the well; Fig. 2 shows the operation of the forming head in the section 
to be straightened; Fig. 3 shows a cutaway view of the forming head. 
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The method for straightening deformed casing is carried out as follows. 

String 3 with forming head 2 is lowered to section 1 that is to be straightened, fluid is 
delivered to string 3 at the working pressure, and string 3 is moved along the section to be 
straightened during the operating cycle, where the operating cycle is carried out in stages and 
in each stage, the string is moved ^ong the section to be straightened from the bottom up, at 
the workmg pressure in the hydraulic forming head. 

The method is carried out as follows. 

A casing of diameter 146 mm with wall thickness 10 mm has collapsed at a depth of 
1200 m. The casing material is steel of strength group D (a[illegible subscript] = 6500 
kgfi^cm^, oy = 3800 kgfi^cm2). Using a gauge of diameter 124 
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mm, it has been determined that the casing was not passable at a depth of 1200 m. Landing 
was achieved: the gauge does not pass through. A gauge of diameter 1 18 mm passes through. 
The hard clearance of the forming head with respect to diameter is 118 mm. 

The parting parameters of sectors 4 of the forming head were established. The 
diameter of their parting should correspond to the inner diameter of the casing, from a 
diameter of 1 1 6 mm to a diameter of 126 mm. 

Forming head 2, adjusted to the specified maximum diameter in the expanded state, 
corresponding to the nominal diameter of the casing, is lowered below the collapsed section. 

The forces created by sectors 4 of the forming head on the inner diameter of casing 5 
are determined : 

P = 3.14 • 7.1 • 10 • 120 - 26800 kg 

where £) = 7. 1 cm is the mner diameter of the rubber packing ring under the sectors; 
Z = 10 cm is the length of the rubber packing ring; 

jP = 120 kgfi'cm^ is the working excess pressure of the fluid in head 2, confirmed by 
the specifications. 

The unit pressure created by the sectors of head 2 over the inner diameter of the 
casing is determined: 

26800 _ 26800 _ 
""~;r-D^-/ ^314120.5 

= 1410kgjD^cm2, 

where A>i = 12 cm is the inner diameter of the contact sur&ces; 
/ = 0.5 cm is the contact length of the sectors. 

Thus the unit pressure created by the sectors over the internal diameter of the casing is 
up to 40% ay. 

Maintaining a workmg excess pressure in head 2 equal to 120 kgfi^cm^, it is pulled 
upward by string lift 2 and the forming head makes the first pass through coUapsed section 1 
of the casing, creating contact and axial loads on the casing. 
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Then, releasing the pressure down to zero, the assembly with forming head 2 is 
lowered below collapsed section 1, and the forming head makes the second pass and 
accordingly also the third pass from the bottom up, the axial loads being read using a 
hydraulic scale. 

The axial loads achieved are summarized in the table. 

In examming the axial loads, note that after the second pass, they were reduced by 
16% compared with the first pass, and they were reduced by 35% after the third pass. 

However, when starting the first pass, excess pressure in the hydraulic forming head of 
even higher than 120 kgfi^cm^ may be created. This is reflected in the magnitude of the contact 
and axial loads. They increase. When monitoring the increase in the axial load on a hydraulic 
scale, its value cannot be permitted to exceed 300 kN above the weight of the string on which 
the assembly with the forming head is lowered, since the risk of snapping the string arises. 

If the axial load approaches this value, it is necessary to reduce the excess pressure of 
the fluid in head 2 within the range of 15% Oy and to continue pulling from the bottom up 
through the collapsed section. 

Reduction of the axial loads on repeated passes of head 2 is evidence that the collapse 
in the casing is removed, and the productivity along the string is restored. 

Claim 

A method for straightening deformed casing, including lowering a work string with a 
hydraulic reamer to the section to be straightened, delivery of fluid to the pipes at the working 
pressure, and movement of the string along the section to be straightened during the operating 
cycle, distinguished by the fact that, with the aim of improving the efficiency of straightening 
deformed casing, a hydraulic coring head is used as the hydraulic reamer, where the operating 
cycle is carried out in stages, and in each stage the string is moved along the section to be 
straightened from the bottom up at the woridng pressure in the hydraulic coring head. 
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[see next page for tables and figures under columns 5 and 6] 
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[table and figures under columns S and 6] 



Work interval, m 


Minimum axial forces, kN, after pass 


1st 


2nd 


3rd 


1220-1190 


155 


130 


100 



[see Russian otig^ for figure] [see Russian original for figure] 



Fig. 1 Hg. 2 
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[see Russian original for figure] 
Fig. 3 
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